Introduction
Bangladesh is committed to achieving the Millennium Development Goal 5 (MDG5) that specifies a 75% reduction in the maternal mortality ratio between 1990 and 2015. 1 The global community has selected the proportion of deliveries with a skilled birth attendant (SBA) as an indicator to monitor progress in the achievement of MDG5.
2,3 Programmes implemented in Bangladesh to reduce maternal mortality have followed the evolving strategies of the Safe Motherhood Initiative. 4 Since the early 1990s, the emphasis had been on improving the provision of emergency obstetric care. [5] [6] [7] More recently, the Government determined that efforts to decentralize emergency obstetric care must continue but be complemented by a home-based Objective To explore use-inequity in maternal health-care services in home-based skilled-birth-attendant (SBA) programme areas in Bangladesh. Methods Data from a community survey, conducted from February to May 2006, were analysed to examine inequities in use of SBAs, caesarean sections for deliveries and postnatal care services according to key socioeconomic factors. Findings Of 2164 deliveries, 35% had an SBA, 22.8% were in health facilities and 10.8% were by caesarean section. Rates of uptake of antenatal and postnatal care were 93% and 28%, respectively. There were substantial use-inequities in maternal health by asset quintiles, distance, and area of residence, and education of both the woman and her husband. However, not all inequities were the same. After adjusting for other determinants, the differences in the use of maternal health-care services for poor and rich people remained substantial [adjusted odds ratio (OR) 2.51 (95% confidence interval, CI: 1.68-3.76) for skilled attendance; OR 2.58 (95% CI: 1. 28-5.19 ) for use of caesarean sections and OR 1.53 (95% CI: 1.05-2.25) for use of postnatal care services]. Complications during pregnancy influenced use of SBAs, caesarean-section delivery and postnatal care services. The number of antenatal care visits was a significant predictor for use of SBAs and postnatal care, but not for caesarean sections. Conclusion Use of maternity care services was higher in the study areas than national averages, but a tremendous use-inequity persists. Interventions to overcome financial barriers are recommended to address inequity in maternal health. A greater focus is needed on the implementation and evaluation of maternal-health interventions for poor people. Une traduction en français de ce résumé figure à la fin de l'article. Al final del artículo se facilita una traducción al español.
Inequity in maternal health-care services: evidence from home-based skilled-birth-attendant programmes in Bangladesh SBA strategy. 8 Private-sector efforts are also increasing. But the key question is whether there has been a corresponding increase in uptake of these services by women across all socioeconomic strata of Bangladeshi society.
Inequity in health refers to inequalities that are unjust according to social-justice theories. 9 Inequities in maternal death and access to maternal services exist everywhere, both between and within countries. 10, 11 Increasing the supply of quality services seems important but not sufficient to improve access.
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The objective of this research is to explore inequities in utilization of skilled attendance at birth, delivery by caesarean sections and use of postnatal care services, by key socioeconomic factors in two home-based SBA areas of Bangladesh to provide insights for future programming.
Materials and methods

Study settings
The Bangladesh Association of Voluntary Sterilization (BAVS) implemented a home-based SBA programme between 1992 and 1997 in all rural unions of Chandpur Sadar Upazila about 60 km south and south-east of Dhaka, the capital of Bangladesh. Local community women with 5-10 years of schooling were trained for 6 months in midwifery, including hands-on birthing experience, to do safe home-deliveries and provide antenatal and postnatal care services in their respective communities.
The Nongovernmental Organization (NGO) Service Delivery Project (NSDP), in collaboration with its partner NGOs, initiated a home-based SBA programme in 10 different rural and periurban areas of the country with its existing nurses or midwives (nurses are trained for 4 years and family-welfare visitors for 18 months) in May 2005. During inception, all selected nurses or midwives received 1 week refresher training on evidence-based maternal and newborn health-care techniques.
In February to May 2006, the International Centre for Diarrhoeal Disease, Bangladesh (ICDDR, B) evaluated these two home-based SBA programmes for their functionality, use and sustainability. As part of the evaluation, crosssectional community surveys were done in both BAVS and NSDP home-based SBA areas among women who had given birth in the previous 12 months (excluding abortions or miscarriages). We present findings from the crosssectional surveys.
Study sample, data collection and analysis
For field-data collection, self-weighted cluster sampling was used. Selection of clusters was with equal probability and a take-all strategy was followed at the second stage. A list of primary sampling units was generated after reviewing the population distribution of mouzas (a revenue village with a jurisdiction list number) in each study area (BAVS and NSDP). To reduce the workload, mouzas with populations of more than 2000 people were divided into segments with each segment consisting of about 1000 people. Each segment was considered a primary sampling unit. In each study area, an exhaustive list of primary sampling units was generated with the help of local NGO managers. Sixty primary sampling units were then selected randomly from both NSDP and BAVS areas.
For sample-size calculation, we used 9.4% as the prevalence of skilled attendance in rural and periurban areas, and 2% as precision, and a design effect of 1.2 for two stages in the sample selection technique.
Twelve trained interviewers collected data by use of a structured questionnaire. The questionnaire gathered information on background, use of antenatal care, use of SBA, use of postnatal care, perceived quality of care and cost of services. Field supervisors and study investigators closely supervised field activities; 5% of cases were reinterviewed to ensure a high degree of quality of data. In total, 2164 women were interviewed, which was slightly higher than the estimated minimum sample size of 2000. The non-response rate was 0%.
Wealth was measured in terms of asset quintiles with the pooled household-level data following principal components and factor analysis methods. 15, 16 Other variables used to measure inequity were distance to nearest government hospital (5 km or less or more than 5 km), area of residence (urban or rural), and educational status of both women and their husbands (none, 1-4 years, 5-9 years, and ≥ 10 years of schooling), and religion (Muslim or Hindu and other). Antenatal care was measured in number of visits to any provider whether formal or informal. Outcome measures focused on whether an SBA (doctor, nurse or midwife, excluding trained or untrained traditional birth attendant) was present at delivery, whether caesarean section was used, or whether any postnatal care was received. Home-based attendants with 6 months or 18 months midwifery training in the BAVS study and the NSDP study, respectively, were considered SBAs in this study.
To look for determinants of using these services, multivariate logistic regression models were used to calculate crude and adjusted odds ratios. In multilogistic regression models, the independent variables included asset quintile, education of the woman and her husband, distance to nearest government hospital, religion, number of antenatal care visits, and reported complication status during pregnancy or delivery. Area of residence was excluded from the multivariate model due to the high degree of colinearity with distance to government hospital. The age and parity of women were used as control variables.
Results
Sociodemographic characteristics
Most respondents were Muslims (94.5%) and housewives (95.2%). Average household size was 6.3 people, and monthly household expenditure about US$ 90. More than 80% of households had sanitary latrines, but only 33% had televisions, 26.8% had mobile phones, and 61% had electricity. At least 1 year of schooling had been completed by 80.2% of respondents, while the rate was 72.6% among their husbands. The average distance between home and the nearest government hospital was 6.2 km. Of the respondents, 15% were less than 20 years old while 4.2% were more than 35 years old. About 35% were in their first pregnancy and 10% of women had had five or more pregnancies.
Use patterns of maternal healthcare services
In our study areas, 35% of deliveries were attended by SBAs: 22.8% at health facilities and 12.4% at home. Of the 22.8% facility-deliveries, 12.9% took place at private facilities, 9.1% in government facilities, while only 0.8% were in NGO facilities. About twothirds of all deliveries took place at home with unskilled birth attendants.
Caesarean sections were performed on 10.8% of the study population, while 93% and 28% had at least one antenatal and postnatal care visit respectively. Of all caesarean deliveries, 73% took place at private facilities, 3% in NGO facilities, and the remaining 24% were in government facilities. For those who received antenatal care, the mean number of visits was 4.38, and 50% had four or more visits. Mean gestational age was 16.9 weeks and 30.2 weeks for the first and last antenatal-care visits respectively. Among those who received antenatal care, 32% had their last visit at government facilities, 16% at NGO clinics, 24.5% at private facilities, and the remaining 27.5% were at home. By type of service providers, 32.5% received their last antenatal-care visit from qualified physicians, 36% from NGO paramedics (including home-based SBAs), 25.4% from government paramedics, and 6.1% from informal providers (including TBAs and village doctors). Of those who received postnatal care, their mean number of visits was 1.8. Only 5.5% of mothers received postnatal care within 48 h and 14% within 1 week after giving birth.
Inequities in use of maternal health-care services
There were substantial inequities in the use of SBAs by asset quintile, education, area of residence, and distance to hospital. Use of skilled attendance was 15.6% among mothers from the poorest quintile households and 63.3% for mothers
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Inequity in maternal health-care in Bangladesh I Anwar et al. from the richest quintile households. Similarly the skilled attendance rate was 18.2% and 74.3% among mothers with no education and with higher education (≥ 10 years schooling) respectively. Use of SBAs was higher among those living in urban areas than among those in rural areas (42.8% versus 32%). Distance to the nearest government hospital had a negative influence on delivery by an SBA (41% of women living within 5 km of a government hospital gave birth with an SBA compared with 28% of women living more than 5 km from a facility). Use of skilled attendance was higher among other religious groups (mostly Hindus) than among Muslims (61.3% versus 33.6% respectively).
Antenatal care visits increased use of SBAs at birth: only 7.6% of those with no antenatal care visit used SBAs, while nearly 50% of mothers with four or more visits did so. Skilled attendance at birth was 48% among mothers who reported at least one complication during pregnancy or the delivery period compared with 23% among those who did not.
Among women from the poorest quintile households, 3.3% had caesarean sections, whereas 28.4% of mothers from the richest quintile did so. Similarly, use of caesarean section was significantly higher among mothers with higher education, from urban areas, those who lived within 5 km of government hospitals, and who were not Muslim. In the bivariate analysis, the uptake of caesarean section was also significantly higher among those who reported complications and received more antenatal care visits ( Use of postnatal care services varied by asset quintiles, education of parents, and number of antenatal care visits, but not by distance to health facility or religion. The uptake of postnatal care services was greater in rural areas (30.1%) than in urban areas (23.2%).
In multilogistic regressions, all seven independent variables were significant predictors for use of SBAs. The best predictor for use of SBAs was the education level of the woman, followed by (strength of association) reported complication status, wealth quintile, number of antenatal care visits, distance to nearest government facility, education of the husband and religion. The significant predictors for use of caesarean section deliveries were (by order of strength of association): education of woman, reported complications during pregnancy and delivery, asset quintile, religion, education of husband and distance to nearest government hospital. The influence of the number of antenatal care visits upon delivery by caesarean sections was attenuated and lost its significant association when effects of all covariates were controlled statistically.
Multilogistic regression shows that significant predictors for use of postnatal care services were asset quintile, reported complication status of mothers, and number of antenatal care visits, but not distance, religion, or education of the women or her husband.
Inequality was highest for delivery by caesarean section (rich:poor ratio = 7.52; concentration index = 0.48; Fig. 1 ) and lowest for use of any antenatal care services (rich:poor ratio = 1.13; concentration index = 0.03). For delivery by SBA and use of postnatal care services, the rich:poor ratio and concentration index were 4.06 and 0.28, and 1.74 and 0.11, respectively (Fig. 1) . Skilled delivery care services from the private sector were used less by poor people than services from government and NGO facilities, or home-based skilled providers. Services from unskilled providers were used most by poor people (Fig. 2) .
Discussion
Achieving the target for MDG5 indicator, in many circumstances, could be accomplished without further improvement in coverage among the poorest people.
17 This statement, though not new, is reaffirmed in this study. Even though NGO maternity-care services make up a small proportion of those used by Bangladeshi women, use of maternal health-care services in the home-based NGO areas in Bangladesh is higher than national averages 18 (35% versus 13% skilled attendance), and increases with use of antenatal care. However, significant use-inequities persist in these areas and even for the NGO maternity services by asset quintiles, distance to nearest hospital, area of residence, and educational status of both the woman and her husband.
Inequities in the NGO areas were not equal for all indicators: they varied by the type and place of services. Higher-level costlier services were more inequitably distributed (e.g. caesarean sections) than front-line, less-expensive, preventive services (e.g. antenatal care). Facility-based services were less equitably distributed than home-based SBA services. Chowdhury and colleagues reported similar findings in 2006 for ICDDR maternity care services from the Matlab area of Bangladesh where both home and facility-based services were provided free of charge.
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Even after adjusting for other determinants, the poor-rich differentials in the use of all maternal health-care services remained substantial. Poor people used NGO services more than they did government facilities, which in turn they used more than services from private-sector facilities. The privatesector services naturally preclude use by poor people because patients have to pay for them. With the increasing relative contribution to skilled attendance and caesarean-section deliveries of the private sector, use-inequities are likely to be aggravated. Why services from public facilities are used less by poor people than services from NGO facilities, however, is not clear, as government services are provided free of charge. One reason may be that public sector services, though officially free, actually are not. Often people have to pay unofficially for services. 20 Other possibilities are that NGO services reach out to poor people, or that poor people view the care more favourably.
Addressing inequities in maternal health should be viewed as a central policy goal together with achievement of MDG5 targets. How can this be done? Free services, whether from government or from NGOs, do not necessarily reach the poorest. There is a need to adopt strategies for poor people to establish equity in terms of access to, and use of, maternal healthcare services. To safeguard the interest of poor people, direct interventions are needed. Many demand-side financing schemes have been proposed globally. Interventions recently tried include: improved means of identifying poor individuals (Columbia and Mexico), cash payments for use of services (Mexico), services provided by NGOs working under contracts with carefully specified performance indicators (Cambodia), mass campaigns (Ghana and Zambia), and social marketing (United Republic of Tanzania). 21 But the effectiveness of such interventions has not been adequately assessed in different contexts. Recently the Government of Bangladesh in collaboration with the World Bank and WHO has initiated a "demand-side financing maternal health voucher scheme" for poor mothers in 21 subdistricts of Bangladesh. Under this scheme poor mothers are identified by local committees on the basis of certain set criteria and provided with vouchers to buy maternal health-care services (including treatment for obstetric complications) from different preselected providers or facilities in the area.
The challenges in implementing and scaling up such programmes in a resource-poor setting are substantial. We recommend intense monitoring of the process of implementation of the voucher programme during further scaling up to capitalize on lessons learnt for the benefit of the poor. Other financing strategies, such as contracting out services to NGOs that support people, might also make maternal healthcare services equitable and efficient. Monitoring and evaluation of ongoing government projects and programmes, such as the community-based SBA programme are also important. We recommend further research to understand what the poorest women see as the main factors that limit access to care, such as cost and quality of care.
Beyond economic equity, our study supports the view that a home-based SBA strategy can increase coverage.
Outreach by SBAs is likely to initiate the transition from home births with traditional attendants to use of skilled care at facilities 22 especially where women prefer home deliveries 23 or where the woman's mobility is constrained. However, birthing in home conditions can be extremely basic 24, 25 and issues of adequate coverage by SBAs, safety of the SBAs, privacy and hygiene are paramount. Home birthing without adequate links and transport to emergency obstetric care is also likely to limit the effectiveness of the strategy. There are also doubts about efficiency and sustainability of a home-based SBA strategy in the long-term.
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The strongest predictor for use of both SBAs and caesarean sections was education of the women. Similar findings have been reported from other developing countries.
27,28 Non-health interventions to improve the health of women should prioritize female education. In Bangladesh, there were major efforts and significant changes in female education between 1991 and 2004: the proportion of women with no formal education decreased from 56.5% to 35.8%. Another factor that increases the likelihood that the women will use skilled attendance at deliveries and postnatal care is increased use of antenatal care. Strengthening demand and quality of antenatal care so that all women get four visits from a competent provider as suggested by WHO would also be useful.
In our study area, population-based caesarean-section rates are within the 5-15% range suggested by WHO and the United Nations Children's Fund (UNICEF), but the indications for caesarean section seem to be more socioeconomic than medical as most caesarean sections took place in privatesector facilities and were used mainly by well-off families. This finding raises questions about the validity of caesarean section as a proxy for the maternal mortality ratio. There is a need to investigate indications for caesarean sections to understand whether these costly surgeries are done to save lives or make money.
Conclusion
In striving to achieve MDG5, the reduction of socioeconomic inequities in maternal health should be viewed as a central policy and programme goal. Greater focus is now needed on implementation and evaluation of interventions that are efficient and that benefit the poor, such as the ongoing community-based SBA programme and the demand-side voucher scheme for maternal health. There is a need to strengthen antenatal care as recommended by WHO for improving access to skilled attendance at delivery. Other efforts to address costs and financing are an obvious need as is further strengthening of ongoing female education initiatives. ■ Research Inequity in maternal health-care in Bangladesh I Anwar et al.
Resumen
Inequidad en los servicios de atención materna: evidencia aportada por los programas de parteras calificadas de atención domiciliaria en Bangladesh
Objetivo Estudiar la inequidad en el uso de los servicios de atención materna en las zonas con programas de parteras calificadas (PC) de atención domiciliaria en Bangladesh. Métodos Se analizaron los datos de una encuesta comunitaria llevada a cabo entre febrero y mayo de 2006 para analizar las inequidades en el uso de las PC, la práctica de cesáreas y los servicios de atención posnatal en función de factores socioeconómicos clave.
Resultados De un total de 2164 partos, el 35% tuvieron lugar con la asistencia de una PC, el 22,8% se produjeron en establecimientos de salud, y un 10,8% se hicieron mediante cesárea. Las tasas de uso de los servicios de atención prenatal y posnatal fueron del 93% y el 28%, respectivamente. Se observaron inequidades sustanciales en el uso de los servicios de salud materna en función de los quintiles de riqueza, la distancia y la zona de residencia y el nivel de instrucción tanto de la mujer como del cónyuge, pero el grado de inequidad difería. 
